DOCOBBHT RBSOHB 

. * . 

..r!j|P_139 5*15 PS 009 316 ' 

ApPHOp Zela?o^ Philip R. ; Kearsley^ Richard B. 

TITLE Functional Play: Evideice for a Cognitive 

Metamorphosis: in the Y?ar Old Infant. 
POB bRPF . Mar 77 

NOTE 15p. ; Paper presented it the Biennial Meeting of the 

Society for Research in Child Development (Naw 
\ \ Orleans^ Louisiena^ March 17-20^ 1977) 



lEDRS PRICE MF-$0.83 HC-$1.67 Plus Postage. 

DESCRIPTORS *Age "Differences; Cognitive Abi/lity| ^Cognitive 

\ Development; Cognitive Measurement; Early childhood 

1 ^ Education; *Infant Behavior; *I nfaJits; ^*Play; 

\ * > ' Psychomotor Skills; *Research Methodology 

IDENTIFIERS *Functional Plciy 

\ . > ■• ■ ■ ' 

ABSTRACT " ^ ^ 

In this studyr free play with toys having unambiguous 
functions was examined to test the hypothesis that a , ba sic cognitive 
metamorphosis is associated with the ne* competences displayed in 
children* at about 12 months. Functional play was observed in 64 
children at 9 1/2^ 13 1/2^ 13 1/2^ and 15 1/2 months of age. Six sets 
of toy.s with 36 conservatively defined functional uses (i.deas) y^r^ 
coded in 10-second blocks over a 15-miau'te session. Results indicated 
that ' f^nct ional play (e.g. ^ stirring a spoon in a tea cup^ bringing a 
telephone to one's ear) 'emerges abruptly at 11 1/2 and 'increases 
linearly through 13 1/2 and 15 1/2 mon:hs. Indiscriminate mouthiryg^ 
waving^ banging^ and fingering of objects is greatest at 9 1/2 months 
and diminishes linearly. Thus^ a stereotypic response repetoire gives 
way to specific actions reflecting ideas appropriate to specific ^ 
situations. Results strongly imply that a cognitijp metamorphosis 
(the- ability to generate specific, ideas) underlies the ^nany changes 
oqcurrinq in the 1-year-old infant. Tfce potential for infant/ 
cognitive assessment is discussed- (Author/MS) 
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Puhctional P.lay: Evidence for a Cognitive Metamqarphosis in the Year Old Ififant 

; Many changes in infant behavior are known' to occur towards the enc 

of the first year of Life. The onset of the infant's first words (Bay/ley, 

! ... * • / 

1969) , -the" statistically significant emergence of separation protest 
^ (c.f., Zelazo, 1975), and conservation of^ weight (Mounoud and Bower, /L974) 
are but a few. l^zo (1975) has recently suggested .that many of iMse 

' , ^ • • / • 

emergent abilities may be traceable to the appearance of a more "sopho-stlcated 
cognitive capacity. Kagan (1971 ; 197 2 ) suggested earlier that this cjbgnitive * 

! * 

change enabled the^ Child to activate hypotheses and first emerges a 
about nine months of age. Zelazo (1975) postulated that the operat/ional- 
ization of hypothesis activation represents an ability to activate /specific 
idea^ appropriate to specific situations and is not statistically demonstrable 
until twelve months of age. Both sets of speculations are consistent andrwere 
primarily based upon j^iTteite^ responses to a series .of repeated social 
and non-social visuaQ and auditory events. Two findings' in partiir'Ular 
imply a possible cogtiitive metamorphosis. First, fixation to these 
repeated sequential, perceptual--cognitive stimuli increases over the first' 
year. Because the stimulij do not change, it appears that th^ child may^ 
bring an increasing level of cognitive competence to the situation as he 
gets older. Secondly, assimilation pf changes in these complex sequent;ial 
event^, as inferred from a^pluster^o^ ^^^Qnses including cardiac decelera- 
tio;i, smiling, and vocalizing while attending, dofe«^ n6t . emerge until 11^ 
months of age. Theibe reactions to carefully conti;;o/led perceptual -cognitive 
events appear to corjrelate with the many behavioral changes presumed to 
occu|j|^around 12 months of age. . " 

. * These considerations prompted us to examine the child ' s abiliti^ to. 

'generate specific ideas toward ^the end of the first and tTie b^ginn^ng of the 
second year of life, and ^ed to the 'examination of that aspect oJ^f'play in ' 
which unambiguous ideas could be identified and irheir occurrence documented. 



. ■■ • ■ ' 

'^ METHOD . i 

S ubjects and Design , Sixty-four, infaats , eight ''boys and eight girls at 
each Qf four ages: 9^,* 11^, 13^, and 15^ months were observed during a 
fifteen minute free play situation. All children were capable of indepen- 
dent locomo'tion^ either by crawling or walking. Sex of the child and' 

A ^ • --^-^ . ■ ' 

age were the principal v-ariables in the desian with three, fi\^ minute trial 
trial blocks^ as a repeated measure. There were six sets of toys divided 
into three categories - male, female, and neutral - that were also examined 
• as a repeated measure, but will not be reported Jpere. 
Materials. The six sets of • toys included twenty-eight individual items: 

"^"T? — ■ — "—— . ' , ^ 

a tea, set with pot, cover, two cups, saucers, and spoons* telephone' small 
unisex doll witl7 furniture,* large baby " doll, with dress, spcks, shoes, brush 

and bottle,' plastic dump truck, blocks. and garag^e,* and' a 'baseball^ ^jiat , 
glove and hat. Thirty-six specific functions representing conservatively 
selected ideas appropriate to each set of toys were defined a priori . 
. For example, 'stirring a spoon in a tda cup, babbling into a telephone, 
placing the truck (wheels down) aldn^ the floor, and brushing"the doll's 
hair were 'considered functional play. \ * 

Measures . Four mutually^ exclusive classes of play were defined. The 
occurrence of each type of play was recorded for ten second intervals over 
the entire fifteen minute session using a check li^st.' The. first catQ.^ory 
was undif f erenti^t^jcJ-^:i^ay in which an object was simply held and observed. 



The secoHj^. play measure was stereotypical responding ' and included mouthing, 
finger ing, ' waving , and/or banging. of a toy'. The third measure was relation- 
al play defined as tj;ie 'simultaneous association of two or more objects * 
♦in a non-functional manner ex'clug^^j^e of stereotypic responding. The 
fourth measure, and the one of greatest concern in this particular paper, *' 
was functional play in which the child used toys according .to their adult 

V. ' * 

■ ■ %• ■ \ 

1 ' . ■ . ' 



defined purposes.- ^Thus, functional, relational^ and stereotypical play 
Were mutually exclusive categories whose i^ici^^g^^^^g , scored over ten 
second blocks, served As the fundamental units- for statistical analyses. 
The residual category, undifferentiated play^ ^ ^ot analyzed statistical- 
ly. . • 

Procedures. Mother and child were brought into a carpe^ted, twelve fopt 
.hy eigHtee*n foot room adjacent to a twelve foot obs^^Y^^^o^ room. The 
Ifirst slide illustrates the display of toys from ti\^ another's perspe'cti;ve • 



i « Insert Slide 1 here 

! '--^ ' , — ■ : - — ^ r ^ 

•j ' ... 

(Toys were arranged in a prescribed prder along ^ serf^i""^^^cle , five feet 
in front of the mother's chair. The session began ^i-^^ the m'othei: placing 
the child on the floor within reach of the toy^ sayi^^' '^Look at all the 
toys! Go play with the toys". Mother was asked to remain, seated , read^ 
a^ magazine and refrain from initiating^ -^^^^-^^ctibn/ respond naturally; 

to her child if he initiated interaction. The chil^'^ play was recorded 
from th^adjacent observation room. j 

I^ESULTS - ' • ' 



The principal findings were the highly sig^^j^f icant age main effects 
for the thr^e types of play - stereotypical (p 3/56 ^ 7.96, P < ,001), 
relational (F 3/56 = 4.7^, P < . 005), and functional '^.^ , 3/56 = 15.43, 
P < .001) responding. Not only was the P^^dictinn that functional play 
would appear at ll^s months confirmed,' but each of th^ Platy^ indices; helps 
to clarify the dramatic and. remarkably clear qhange^ occurring 'over the > 
six month period from 9^ through I5i$ months of age. ^'^is^riminate 
mouthing, fingering, waving, and banging of objects '''^^^^^inant: at 9h 
months - isT^laced by relational play as the^ domi^^^^ it^ode at 13^5 months 
which in turn is replaced by functional play the p^^^ary activity at 



0 



ISJj months. ■ - 

The transition from indiscriminate, stereotypical to relational to 
■ / 1 • . ■ •' 

functional use is i llustrated,- in . the second slide in which the measures 



Insert Slide 2 here 



are fconverted to mean percentages of the mean sum of play at each age. 
The effects drsplayeQ in this slide are. faithful - almost idlntical-to 
the highly significant 'effects: obtained with the analyses of the ten .5. 
second units. It can be seen from the values at the bottom of the slide 
that the average amount of play, consisting of the four types outlined 
earlier, is relatively constant over age. 'Undifferentiated play - the fourth 
type - is omitted from the slide because it i« relatively uriinformative. . 

It tan al^so be seen that stereotypical respomres declined s>arply ? 
over t,he fouf aga^^^rom 51% at-^ morLths to 25 at IU5, 23'at" 13h , and 
15% at 15Js months (linear trend, P ^ .01). The declines between 9h and Ilk 
months and 13*5 and 15*5 months were statistically different (Tukey Te^st, 
both P's < .oi)-. Mouthing, fiAgering, . waving, and banging were reoljaced by 
more specific manipulations during this six month period. . ■ 

An examination of relational pLay sheds some light on the transition 
from stereotypical to functional manipulation. Unlike the^ other two 
measures, relational play was curv;Llinear oyej:, age - implying a transitory \ 
• function.^ Eleven percent v<,f play at 9h months was relational reflecting 
an earlier onset than functional play. This disposition to put two objects 
together in a non-functional manner increased to 21% at llJs months, : ' ' 
reaching a maximum of 32% ' at I3J5 monfehs' . At 15J5 months, relational .play . •! 
declinedu'to 20% of ^ he t'otal^ ' .Subs'equent comoarisons indicate that increasejs 
from 9H to l^Jj to I3h months apd the decrease from" 3^3*5 to I'sh months ^re 
statistically significant (Tukey Test, all'P's < .01). The rimarkable 

\ . . 6 . . - ■ ■ ^ 
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consistency of this inverted U function .can bo keen in the,, next slide 
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illustrates the '^'ime X Age* Interc^ctipn which nas a siqnificant 

• / 1 " * . . • — y 

.quadratic component (F 3/56 = 5, 52 , P, < ,002)- ' , . 

The mean number of ten seconds units pj^otted over thr«e, fi^4 minute 

blocks for each age indicates that the quadratic ef f ect^extends over the 

^fifteen minute test sessiSns. ' ftelationaj. play is lowest ^ring the first 

f ive^. ininutes at 9^5 months' and increases steadily ovet sessions and ages, 

peaking during the middle of the Yl^H month session , Bey.ond thisf point, 

relational play declines st'feadily over five minute p^r:iods througti^he 

last five minutes of-Ae 15^$ month testing, py ISV^months , . there is more 

J functional than relational play, ^ x . . 

The most iii^^oi^^tan't finding in the dat^ depicted in the second sij.ae 

is the on^et ^of , functional'"^ E^lay - the unambiguous display of ^deas at lib 

. months of. age. It can be» seen that functional play increaseis linearly 

,over age from near zerc5 pe^^i^ at^^s .months to^ 7 percefit at lli5|^onths, 

■-<to 25 percent at 13^5 months and peaking at^36 percent at '15^5 mon't^hs. • 

/linear trend/ Hy(.01), Comparisons of the increases' *at each 

of th^ages, i,e,, 9*$ vs, 11^. 11*5 vs, 13*^ and : 13*5 ^(^i^. 15*$, -were 

all statistically significant (Tukey Test, all P's < -01), 

The number of ideas expressed in functional play also appears 

abruptly at 11*5 months and increases linearly . over age (P < .001), 

Analysis 'of the number of objectively defined functional hypotfheses dis- 

played at each of the four successive ages confirmed . J:he" matkied~ linear 

increase obtainTed for the ten second units (F 3/56 = 37, 6'4, P ^ .001), 

Ae. means were , 38/ 2. 62 , 7 . 88 , and 10 . 38 . 

There was a linear ef/ect for time biocks (F 1/56 = 13.98, P < .9^01) 
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indicating a clear declino in functional play ovim the fifteon minute 
sessions. Aprfarontly , chiadron wore more likoly to display t:hoir functional 
'knowlGdcjo at the boqinninq of each session; they qut in and do what they ' 
, know firstj. It should be added that there woro no sex dif forencos except 
for^^category and these will not be ^discussed. 
• . These data strongly ;-eflect the change fromj indiscriminate stereo- 

typical^ responding -^and emergent relational play at ^ months to the fdrsf 
statistically significant appearance of functional play? at. ll^s months 
announcing the onset of the capacity. to generate specific ideas for specific 
situation^^^^^^J[:M is by far the/most important result in these data- A ^ 
descriptix>n; of the" 't)henomenon may, help to make this occurrence more meaning- 
\ ful. Th^ 9S-month-cil'd infant typically picks up the telephone, and puts it 
j^^in his mouth; at 11^, 13^^ and 15^ months, he is increasingly more likel^c to 
put the tele^hope to his ear and babble. Or, if claying with the tea set, 
the 9J5-month-old infant will bang t^e toy spoon against the side of the tea 
cup or tea pot, whereas ,the older 6hild will 'be more^ikely to^ stir imaginary 
tea, drink from the cup and correctly put the lid on the pot. ► The 9i5-month-, 
. -old- appears to .lack the cognil^ive capacity to generate the specif+c uses 

as^sociated with each ofo the toys, *but it appears that only two months later * 
he is much mo"re likely to' display that capacity. It is ^Iso^^ear that the 
development from indiscriminate^teil-eotypical responding ^o the displ^ay ^f 
. specific fHncti(bn^l uses is bridged by relational play whic^ appears to 
k 'be a transitional^phenomenon . ^ \ 

D ISCUSSION 

To summarize, these data stri^ngly support the argument that between 
• • 9H and 11J$ months a cognitive me tamorphosi^ occurs that permits the child 
to'l^enAate i^pecif ic ideas appropriate for specific situations. The motoric 
dexterity and locomotion necessary for accomplishing ^he stere.otypic and 

k ^ . 
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relational aces displayed at 9S monthn are sufficiiont, for tlu« oxcciition ol 
functional pla/l/ at IIS months . v ' The nouromotor coordination nccoHsary fo~i / 
a_t\^reotypic respbndinq and for relational play is compar^o to that involved 
■ in^funcclonaa play and-lTTvplies that tho critical chanqe over thia two month 
period is*. cognitive in origin. ■ ' * , '( 

^ Thte postulation of an underlying cognitive metamorphosis gains its 
greatest .support from the, face .validity inherent in- functiol^al play. It is 
difficun to dispute the suggastion that stirring imaginary tea or brushing 
a doll-'p. hair, reflects a specific idea appropriate to y specific situation. 
The child does not' brush the truck, or put the bat to his ear and babblfe. 
Moreover, these resul-ts offerr a powor^ful explanatory basis for a number of 
important developments that 'Include the onset of sep^jration distress, the 
chilcJ's first spoken .words,., and the specificity inherent in\the^conservation 
.of weight - each of which occurs at about twelve, months of ag^. ■-For example, 
in producing the first spoken word, the child displays the ability to gener^ate 
aXuniqtJ^ vocal utterance' (e.g., ball) that corresponds to a specific object 
in his wor ll^ . 

Finally, the specification of a cognitive metamorphosis during the) nar- 
rowly defined period indicated by these results bears clinical implicati^^. 
,The child's^ display o^ . functional uses is relatively easy to elicit and 
can serve as positiye evidence that he has surpassed t^e^ cognitive transition 
ocpurring ar<Oi^d twelve months ofc age. Functional pliy has particular 
utility when a child is either not speaking, not ambulatory., or uncoopera- 
tive. If^the capacity 4:0 generate specific ideas for specific situations 
underlies many of the year-old-infants' performances, then there are.many 
way^ to assess this 'basic cap^^^. Free play represents one approach that 

• J ■ 
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nuikoH minimal iltMuands on t ho child and thort'toi^/ i nrieaMf.M th«' i.Mohabili 
of Huccoss. As a iMinical inoaHiuc I un<M i onii 1 • p I ay, may not f)nlv indicati' 
WhothtT. a child onttMod a now coqni'tivi* domain, but may a 1 so 'o I' ! i\t a 
qlimpso of the oxtont and richnostJ of his cotnii^t ivo world- , , 
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niflp.liiy of fiinot 190*1! toys (omit tVd) . 

Pcrcentaqt^M of atort^otypicii 1 , relational^ *ind fiu^ctional 
play at' each of four ages. 

Time X ' Age Interaction reflecting a quadratic effect for 
relational play. 
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